40/%) out of 3215 episodes of diarrhoea. The parasite was most common in younger children (median age 12 months) and at the beginning of the rainy seasons. The prevalence of cryptosporidiosis was 15% (77/513) in cases of persistent diarrhoea compared with 6/1% (148/2428) in diarrhoea lasting less than two weeks (p < 0.0001). Cryptosporidiosis was associated with excess mortality in children who had the infection in infancy, and this excess mortality persisted into the second year of life (relative mortality 2-9 (95% confidence interval 1-7 to
Introduction
The protozoan Cryptosporidium parvum has emerged during the past decade as a cause of severe diarrhoea in immunodeficient patients. Cryptosporidiosis is also recognised as a cause of diarrhoea in otherwise healthy people but the infection is thought to be self limiting.' However, associations have been reported between cryptosporidiosis and failure to thrive or malnutrition,' persistent diarrhoea,23 and impaired delayed skin hypersensitivity4 in immunocompetent patients, particularly children in developing countries. We conducted a community study to investigate the epidemiology of cryptosporidiosis in a cohort of young children in Guinea Bissau, West Africa.
Subjects and methods
The study was conducted as part of a three year prospective community based surveillance of diarrhoea among children aged below 4 years from a semiurban district, Bandim 
Results
During the three study years 3707 diarrhoeal stools were collected, of which 260 (7 0%) were positive for Cryptosporidium spp. The samples represented a total of 3215 episodes of diarrhoea; cryptosporidium infection was shown in 239 episodes (7 4%) in 205 children.
Accurate information on duration of diarrhoea was available for 2941 episodes. The prevalence of cryptosporidium in episodes of persistent diarrhoea (at least 14 days2) was 15-0% (77/513) compared with 6-1% (148/2428) in episodes lasting less than 14 days. The relative risk of cryptosporidium infection for cases of persistent diarrhoea was 2-5 (95% confidence interval 1-9 to 3-2; p < 0 0001, adjusting for age by MantelHaenszel technique). Table I shows that cryptosporidiosis was significantly more prevalent in the youngest age groups (p < 0.0001, X2 test). The median age at infection was 12 months. The relative mortality for children with cryptosporidiosis was 2-8 in the first year of life (1I2 to 6-5, p = 0 018) and 3 6 (1 9 to 6 9, p = 0 0001) in the second year. By excluding children who died within one month of the last positive stool and corresponding time of follow up, the risk of death decreased to 1 1 (0 3 to After children who may have contracted cryptosporidiosis through contact with someone living in the same house had been excluded the excess mortality was 4-6 in the first year of life (1 8 to 11 7, p = 0-002) and 2-8 in the second year (1-3 to 5 7, p = 0-006). Figure 2 shows the survival of the 99 children who had cryptosporidiosis before the age of 1 year compared with that of children without cryptosporidiosis. The postneonatal mortality risk at 2 years of age was 214 per 1000 (90 to 338) for children who had cryptosporidiosis in the first year compared with 104 per 1000 (75 to 134) for the control children.
NUTRITIONAL STATUS
A total of 135 children with a median age of 10 months had their weight measured a median of two months (range one to four months) before their first stool sample was positive for cryptosporidium. They had exactly the same mean weight (8-2 kg) as the 135 matched controls. Their mean weight for age z score was -0-74 compared with -0 79 in the control group (p = 0 60, paired two tailed t test).
MULTIVARIATE SURVIVAL ANALYSIS
A survival analysis of all 1315 children with age at cryptosporidiosis, time since infection, and sex included as covariates found no effect of sex. The effect of cryptosporidiosis and time since infection was small and not significant after the age of 1 year. For infections in infancy the excess mortality decreased with time since infection, but the trend was not significant (p = 0 12). We therefore ignored time since infection and estimated the relative mortality for infection in infancy as 2-9 (1-7 to 4 9) throughout the follow up period. The result is very similar to the stratified analysis presented in table II. children with complete information on background factors. Even after these factors had been adjusted for the relative mortality ratio was 2 4 (1 2 to 5 1).
Discussion
We have previously shown that cryptosporidium is a common cause of diarrhoea, and in this study it was the only protozoan significantly associated with diarrhoea. 5 The seasonality of infection, with peak prevalence at the beginning of the rainy season, and the high prevalence among infants and very young children, unusual for an enteric parasite, have been observed previously."3 However, unlike other studies we found a high acute and delayed excess mortality in otherwise healthy children who had cryptosporidiosis in infancy. This association cannot be assumed to be causal unless possible sources of bias have been considered. We adjusted for breast feeding and possible confounding socioeconomic factors, including family size, domestic animals in house, sanitation, and water supply, and do not believe that our results are significantly flawed by a selection bias.
Cryptosporidiosis is often fatal in patients with AIDS,' but HIV infection is rare in children in Bissau and therefore unlikely to explain the high prevalence and mortality of cryptosporidium infection.'4 In addition, all children who had cryptosporidium infection in the first year of the study were tested for HIV-2 and had negative results (unpublished data). The children did not have abnormal proportions of subsets of T cells (unpublished results). 5 The nutritional status before infection of 135 children for whom anthropometric data were available was similar to that of matched controls. We did not measure vitamin A concentrations, but even mild vitamin A deficiency seems to be associated with abnormal T cell subset proportions.'6 If vitamin A deficiency was a significant confounder in explaining the excess mortality the infected children would have been expected to have abnormal T cell status, or to have been underweight. Of the 205 children who had cryptosporidiosis, only 11 had measles before infection, and they all survived the follow up period. It is thus unlikely that the excess mortality can be explained by malnutrition before infection or postmeasles syndrome; we found no association between cryptosporidiosis and other known enteric pathogens.5
Young age at infection seems to be particularly important in explaining the high mortality. Excess mortality was significant only for children who acquired cryptosporidiosis before 1 year of age, and it remained significant during the follow up period. We cannot determine whether the excess mortality reflects failure to thrive after severe persistent diarrhoea or a more specific pathogenesis. The pathophysiological mechanisms and the immunobiology of cryptosporidium induced diarrhoea are still poorly defined. Long term colonisation may occur in immunologically immature infants. We know that the infection results in villous damage and atrophy, mild submucosal inflammation, decreased activity of brush border enzymes, and impairment of the glucose stimulated sodium and water absorption in the jejunum and ileum. ' Urinary microalbumin excretion in pregnancy may be an early marker for pre-eclampsia, although findings from small clinical studies are inconsistent.'2 The relation between microalbumin excretion and other end points in pregnancy, such as gestational age at delivery, has not been considered. In a study that was primarily concerned with early markers for preeclampsia we examined the relation between microalbumin excretion in early pregnancy and gestational age at delivery.
Subjects, methods, and results
We studied clinical and laboratory markers of preeclampsia in 692 healthy, nulliparous pregnant women referred for antenatal care before the 31st week of gestation. Data on urinary microalbumin excretion at the first antenatal visit (median (interquartile range) gestation 16 (12) (13) (14) (15) (16) (17) weeks) were available for 241 women. Urine samples (which were additional to samples obtained routinely) were not available for all women because of limited staff at some clinics and storage problems. The ethnic distribution of the 241 women reflected that the larger cohort of 692 women and that of nulliparous women referred to our unit. After the exclusion of women with essential hypertension, twin births, renal disease, and missing data on gestational age, 233 women were available for analysis.
Urinary albumin excretion rates were estimated from the albumin:creatinine ratio in random, "spot" urine samples taken after the women had sat for about one hour.3 The urine specimens were stored in glass containers, frozen at -20°C on the day of sampling, and assayed within four to eight weeks. All specimens were submitted for analysis unless they were blood stained or greatly contaminated. The specimens were assayed by using a double antibody radioimmunoassay (Diagnostic Products Corporation, Wallingford, Oxfordshire).
Gestational age was estimated from the date of last
